In these proceedings we discuss a flavor-safe explanation of the anomaly found in
Introduction
Composite Higgs models provide an elegant explanation to the hierarchy problem by protecting the Higgs mass by its finite size [1, 2] . In addition, a sizable mass gap between the electroweak (EW) and the compositeness scale Λ ≈ 4π f π can be achieved if one assumes the Higgs to be a pseudo Nambu-Goldstone boson (pNGB) of some global symmetry of the strong sector [3, 4, 5] . One typical assumption is that this global symmetry is only broken by the weak couplings of the elementary SM-like degrees of freedom, corresponding to the SM fermions -with the possible exception of the right-handed (RH) top quark -and gauge bosons, which generates a Higgs potential radiatively and triggers the electroweak symmetry breaking (EWSB). Within the paradigm of partial compositeness, where one assumes linear mixings of the SM-like fermions with their composite counterparts, the light mass eigenstates become mixtures of elementary and composite degrees of freedom, tying together the dynamics behind the observed flavor pattern and EWSB. Since the Yukawa couplings * Speaker are generated through such linear couplings after integrating out the corresponding composite counterparts, it is usually thought that only third generation quarks will exhibit a sizable degree of compositeness and will be relevant for EWSB. However, the fact that neutrinos may have Majorana masses, together with the observed non-hierarchical mixing pattern in the PMNS matrix, can change this situation for the lepton sector, see e.g. [6, 7] . In these proceedings we will discuss a very minimal implementation of leptons in composite Higgs models, where neutrino masses are generated via a type-III seesaw mechanism and the RH lepton sector is unified by embedding the RH charged leptons and the RH neutrinos in a single representation of the global group G (for each generation) [8] . Linked to this unification, our setup predicts a violation of lepton-flavor universality (LFU) in neutral current interactions, while LFU is basically respected in charged currents, providing a natural and compelling explanation for the 2.6 σ deviation observed by LHCb [9] in the very clean ratio [10, 11, 12] 
−0.074 ± 0.036 .
(1)
As we will see, this can be done in a completely flavorsave manner, due to the possibility of implementing a very economical flavor symmetry, which avoids the appearance of new sources of flavor-changing neutral currents (FCNC) to very good approximation. Since the lepton sector features a sizable degree of compositeness and the RH lepton unification requires the presence of non-minimal representations of G, it will provide a parametrically enhanced correction to the Higgs mass, such that the need for ultra-light top partners is weakened considerably, linking the mass of the latter with the size of the neutrino masses.
Setup
Let us consider the so-called minimal composite Higgs model (MCHM), where the global symmetry of the strong sector G = S O(5) is broken by the strong dynamics to H = S O(4), delivering four Goldstone bosons that will be identified with the Higgs doublet. We consider the minimal custodial embedding of the SM lepton sector including three RH fermion triplets with zero hypercharge, Σ R , with = e, μ, τ. If these new degrees of freedom have Majorana masses of order O(M GUT ), the observed tiny neutrino masses can be explained with O(1) Yukawa couplings via the (type-III) seesaw mechanism. In the framework of the MCHM, or its five dimensional (5D) holographic dual [13, 14, 15, 16] , this is realized by embedding every generation of RH leptons in a symmetric representation (14) of S O(5), whereas every left-handed (LH) doublet is embedded in a fundamental representation (5) of G. In terms of the different 5D bulk fields transforming under S O(5) × U(1) X , such embedding of the lepton sector reads ζ 1 ∼ 5 −1 and ζ 2 ∼ 14 −1 , for = e, μ, τ,
where we have explicitly shown the decomposition un- 
This minimal realization of composite leptons naturally allows for a very strong flavor protection, requiring any lepton flavor violating (LFV) process to be mediated by extremely suppressed neutrino-mass insertions and leading in particular to the absence of dangerous FCNCs in the lepton sector to excellent approximation. To this end, we promote the accidental S U(3) 1 ×S U(3) 2 flavor symmetry of the lepton sector in the decompactified or conformal limit (arising from the arbitrary rotation of ξ 1 and ξ 2 in the family space) to a 5D gauge group only broken at the UV brane (i.e., by the elementary sector) and the vacuum expectation value (vev) of some non-dynamical field Y [17, 18] . The bulk fields in the lepton sector will thus transform as ζ 1 ∼ (3, 1) and ζ 2 ∼ (1, 3), whereas Y ∼ (3,3). Therefore, the corresponding bulk masses will be given by
whereas the IR brane masses will read
with η 1,2 , ρ 1,2 ∈ R, ω S ,B ∈ C, a(z) = R/z the warp factor, z ∈ [R, R ] the coordinate of the extra dimension and the superscripts (1, 1) and (2, 2) denoting the singlet and the bidoublet components of the corresponding multiplets. Since, as mentioned, the elementary sector represented by the UV brane does not respect in general this symmetry, one can have general Majorana masses
where
Note that the fact of having just two S O(5) lepton multiplets and thus being able to use only one S U(3) 1 × S U(3) 2 spurion, Y, allows us to diagonalize at the same time (4) and (5) via the rotation
In this particular basis, the whole Lagrangian will be flavor diagonal with the exception of the Majorana mass in (6), which becomes U T 2 M Σ U 2 . Therefore, any potentially induced FCNC will be suppressed by large Majorana masses. Regarding the quark sector, we consider the more general case of arbitrary sources of flavor breaking, see [8] for more details.
EWSB, lepton non-universality and R K
In order to make the discussion simpler, it will be useful in the following to use the language of the dual four dimensional (4D) strongly coupled theory. Very schematically, we consider an elementary sector, consisting of the would-be SM with the exeption of the Higgs sector and the addition of the corresponding RH neutrinos Σ needed for the see-saw mechanism, and a composite sector mixing linearly with the elementary one. Focusing on the lepton sector, this mixing will be given by the following Lagrangian
are the different anomalous dimensions, λ L,R are order one dimensionless parameters and all RH leptons have been embedded in Ψ R ∼ 14. Since we expect γ R < 0 due to the smallness of the neutrino masses (since otherwise they would require an elementary Majorana mass M Σ much smaller than Λ), Ψ R will be rather composite and a large contribution to the Ψ R kinetic term will be generated at the scale μ = O(TeV)
where the conformal sector becomes strongly coupled,
This leads, after canonical normalization, to the following expressions for the physical masses,
where v is the Higgs vev and we have defined Secondly, since different RH leptons exhibit a different degree of compositeness, see eq. (13), diagrams with a tree-level exchange of neutral heavy vector resonances like the ones schematically depicted in Figure 2 will lead to a violation of LFU. 2 In particular, they will lead to four-fermions operators
that, besides flavor, will be relevant also for electroweak precision data (EWPD). According to eq. (13), the most important of these operators regarding EWPD will be O ee = (e R γ μ e R )(e R γ μ e R )/2, whose Wilson coefficient c ee is
at 95% C.L. [29] . We present in Figure 3 the value of c ee as a function of f π , where the blue curve corresponds to the best fit to the data. We also show the 95% C.L. upper bound on c ee by a yellow line. One can see from this plot that values of f π 1 TeV give already a reasonable agreement with the data, while for f π 1.2 TeV the EWPD impose no significant constraint. Therefore, in order to provide a conservative assessment of the flavor predictions of the model, we consider f π = 1.2 TeV henceforth. Concerning flavor, the most relevant operators will be
where the first of them will provide the leading contribution to R K and we expect the latter to appear unavoidable if we generate the first one. Instead of performing a complete flavor analysis of the quark sector, we prefer to focus on the possible correlations between B s −B s mixing and R K . On the other hand, note already that a large class of potentially dangerous constraints, coming from limits on LFU violation in charged current interactions, mediating e.g. K, π, and μ decays [30, 31] , is fulfilled in this model by construction. In fact, the LH charged current¯ L γ μ ν L is mostly elementary and the light neutrino mass eigenstates contain only a negligible amount of RH fields. Thus, charged currents respect LFU to excellent approximation. We evaluate R K by computing the Wilson coefficients of the
operators from the usual |ΔB| = |ΔS | = 
Conclusions
Flavor physics provides a superb tool for probing physics beyond the SM. It is therefore far from being a surprise that so much excitement has been raised by the B−physics anomalies observed both in the charged and the neutral currents. From all of them, R K stands out particularly since it provides a very clean probe of lepton flavor non-universality, only produced at the loop level in the SM. While there are plenty of models in the market explaining the latter, there are only a few of them which could be motivated from an UV perspective. In these proceedings, we have discussed a model where the observed deviation in R K can be explained naturally within the context of composite Higgs setups, offering a beautiful link between naturalness and the violation of LFU. What is more, this can be achieved in a completely flavor-safe way, avoiding potentially dangerous FCNCs in the lepton sector, while alleviating at the same time the necessity of ultra-light top partners. Therefore, if confirmed, the final observation of violation of LFU could provide an unexpected first probe of the dynamics solving the hierarchy problem.
